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ABSTRACT 



Call connections by way of the Internet (internet telephony) 
are less expensive than ones by way of an open telephone 
network. However, no fixed transmission rates are guaran- 
teed in the Internet, which can lead to losses in the quality 
of transmitted speech signals. A device (V) for establishing 
a call connection between two subscriber terminals (Tl, T2) 
has a first interface (IF1) to a packet-switched data network 
(INET) and means (IP, KOMP) for establishing connections 
by way of the packet-switched data network (INET) as well 
as a second interface (IF2) to a connection-oriented tele- 
communication network (PSTN), in which a transmission 
channel with a predetermined transmission band width can 
be furnished. By means of a monitoring device (MON), the 
device (V) determines a current data throughput in the data 
network (INET). A control device (SW) of the device (V) 
compares the current data throughput with a predetermined 
threshold value and controls the establishment of connec- 
tions in such a way that the call connection is established by 
way of the data network (INET) when the data throughput 
lies above the threshold value and is established by way of 
the telecommunication network (PSTN) when the data 
throughput lies below the threshold value. 

10 Claims, 1 Drawing Sheet 




09/09/2004, EAST Version: 1.4.1 




09/09/2004, EAST Version: 1.4.1 



US 6,4: 

1 

DEVICE AND METHOD FOR 
ESTABLISHING A CALL CONNECTION 

BACKGROUND OF THE INVENTION 

1. Technical Field 

The invention relates to a device for establishing a call 
connection, a subscriber terminal with such a device, a 
telecommunication system with such a device, and a method 
for establishing a call connection. 

2. Discussion of Related Art 

An article by Dirk Reusch, "Telefonieren uber das 
Internet", [Telephoning via the Internet] Funkschau 17/95 
pp. 44-47, describes how a packet-switched data network, 
namely the Internet, can be used for telephone calls and 
thereby for the establishment of a call connection between 
two subscriber terminals. To that end, speech is digitized, 
compressed, transmitted in packets by way of the Internet, 
and on the other end, is reconstituted, decompressed, and 
digital-analog converted. This type of telephony can save a 
considerable amount of telephone charges. Internet tele- 
phony gateways serve to connect the Internet to the con- 
ventional telephone network in order to thus produce a 
telephone call between an internet subscriber and a sub- 
scriber to the conventional telephone network. Telephony 
via the Internet, however, has the disadvantage of fluctuating 
transmission quality, since no fixed bit rate for data trans- 
mission is guaranteed on the Internet. This can lead to 
halting speech transmission, call pauses, or also call inter- 
ruptions due to the exceeding of a time limit. 

The article "Jackpot Least- Cost Routing" by Ulrich 
Pfaffenberger, which appears in Funkschau 9/97, pp. 28-34, 
describes a possibility for savings on telephone charges in 
calls to mobile radio subscribers. To this end, so-called 
connecting boxes are used, which determine whether a 
subscriber can be reached by way of a mobile radio network 
or by way of a fixed network. Both networks are connection- 
oriented telecommunication networks. The connecting box 
has a direct connection both to the fixed network and to 
various mobile radio networks and in conjunction with the 
phone number of the desired calling partner, selects which 
network is used to produce a connection. This method, 
which is called least-cost routing, has the disadvantage that 
it can only be used in calls to mobile radio subscribers. 

SUMMARY OF INVENTION 

The object of the invention is to produce a device for 
establishing a flexible call connection between subscriber 
terminals in which a significant impairment of speech qual- 
ity does not occur. Another object of the invention is to 
disclose a method for establishing such a call connection. 

One advantage of the invention is that with the current 
pricing policy of network providers, a cost savings is 
achieved in relation to phone calls in the conventional 
telephone network. 

According to a first aspect of the invention, a device for 
establishing a call connection between at least two sub- 
scriber terminals, which has a first interface to a packet- 
switched data network and means for establishing connec- 
tions by way of the packet-switched data network, is 
characterized by means of 

a second interface to a connection-oriented telecommu- 
nication network, in which a transmission channel with 
a set transmission band width can be furnished, 

a monitoring device for determining a current data 
throughput in the data network, 
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a control device for comparing the current data through- 
put with a set threshold value and for controlling the 
establishment of connections in such a way that the call 
connection is established by way of the data network 
5 when the data throughput lies above the threshold value 
and is established by way of the telecommunication 
network when the data throughput lies below the 
threshold value. 
According to a second aspect of the invention, a sub- 
10 scriber terminal in which two channels to a digital, 
connection-oriented communication network can be fur- 
nished in parallel, characterized in that it contains a device 
according to claim 1, that the first interface and the second 
interface are respectively connected to one of the two 
15 channels, and that a connection to a provider of the packet- 
switched data network can be furnished by way of the 
channel connected to the first interface. 

According to a third aspect of the invention, a telecom- 
munications system with a large number of connections for 
20 subscriber terminals, is characterized by means of a device 
according to claim 1. 

According to a fourth aspect of the invention, a method 
for establishing a call connection from a calling subscriber 
terminal, which is connected to a device for establishing the 
25 call connection, to at least one called subscriber terminal, 
with the following steps: 

connection of the calHng subscriber terminal with a 
packet-switched data network by way of a first inter- 
face of the device, 
30 connection of the calling subscriber terminal to a 
connection-oriented telecommunication network, in 
which a transmission channel with a predetermined 
transmission band width can be furnished, by way of a 
second interface of the device, 
determination of a current data throughput in the packet- 
switched data network, 
comparison of the current data throughput with a prede- 
termined threshold value, and 
40 control of the establishment of connections in such a way 
that the call connection is established by way of the 
data network when the data throughput lies above the 
threshold value and is established by way of the 
communication-oriented telecommunication network 
45 when the data throughput lies below the threshold 
value. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The invention will be explained below in two exemplary 
50 embodiments in conjunction with the drawings. 

FIG. 1 shows a diagram for explaining the use of the 
device according to the invention, in a first exemplary 
embodiment, 

55 FIG. 2 shows a block circuit diagram of the device 
according to the invention, and 

FIG. 3 shows a second exemplary embodiment of the 
invention. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS 

A fundamental concept of the invention lies in preferably 
using a packet-switched data network, for example the 
Internet, for a call connection since lower rates are charged 
65 for this. However, if a call connection in the data network is 
not possible or is only possible with poor quality, e.g. due to 
overloading, the call connection is established by way of a 
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connection-oriented communication network. A monitoring is determined from the telephone number of the called 

device, which determines the current data throughput to the subscriber terminal, for example by means of a request in a 

desired calling partner by way of the data network, serves to central server. The digital speech signals are compressed by 

determine the achievable call quality in the data network. If a compression device KOMP and sent to a packeting device 

this data throughput lies below a predetermined threshold 5 IP, This packs the speech data into packets structured in 

value, then the call connection is established by way of the accordance with the internet protocol (IP), adds the IP 

communication network in which a transmission channel addresses of the sender and receiver, and sends the packets 

with a predetermined transmission bandwidth is guaranteed, onto the Internet. There, they are sent in a packet -switched 

The communication network can, for example, be an open manner to the receiver, for example a gateway or an 

telephone network operating in accordance with the ISDN 10 IP-capable telecommunication system to which the called 

standard, which has a guaranteed transmission rate of 64 subscriber terminal is connected. 

kBit/s per B channel. Packet-switched data networks are If the Internet is overloaded, an interruption-free call 

also called connectionless networks, in contrast to connection is not possible. The data throughput then lies 

connection-oriented networks like the conventional digital below the predetermined threshold value. In this instance, 

or analog telephone networks. 15 the control device initiates the establishment of the call 

The use of a device according to the invention for connection by way of the open telephone network, where an 

establishing the call connection in a first exemplary embodi- interruption-free call connection is always possible, but at 

ment is shown in FIG. 1. Two subscriber terminals H and higher rates. The control device therefore logically has the 

T2, for example analog or digital telephone sets, are each function of a changeover between the Internet and the open 

connected by way of a telecommunication system PABX 20 telephone network. 

(PABX: private automatic branch exchange) to both the It turns out to be advantageous to periodically or even^ 

Internet INET and an open telephone network PSTN (PSTN: continuously monitor the data throughput in the Internet > 

public switch telephone network). A call connection from a during a call by means of the monitoring device. If the data ; 

calling subscriber terminal Tl to a called subscriber terminal throughput falls below the predetermined threshold value, ; 

T2 can therefore be established by way of the Internet as 25 which leads to reduced transmission quality, then parallel to 

well as by way of the open telephone network. In the first an existing connection by way of the Internet, a second call 

exemplary embodiment, the device according to the inven- connection is established by way of the open telephone :' 

tion is integrated into the first telecommunication system network. After this parallel connection has been established, 1 

PABX1. Telecommunication systems are frequently also the existing call is changed over to the open telephone 

referred to as private automatic branch exchanges. 30 network by the control device. ^ 

The block circuit diagram in FIG. 2 clarifies the design Before the changeover a signaling between the two ter- 

and function of the device V according to the invention. The minals preferably takes place, with the aid of which an 

device V has a first interface IF1 to the Internet and a second arrangement regarding the changeover is made between the 

interface IF2 to the open telephone network. An interface is terminals, i.e. an arrangement regarding the execution of the 

understood to mean interface devices or interface circuits 35 changeover and its time. 

which can be connected to the respective network and carry Also for the case in which the call connection has been 

out an adaptation of the electrical properties to the require- established by way of the telephone network because the 

ments of the respective network or also carry out an adap- data throughput lies below the threshold value, a continuous 

tation of the protocols used upstream and downstream of the monitoring of the current data throughput is useful in order 

respective interfaces. The first interface IF1 is connected to to move over to the less expensive Internet when the data 

the monitoring device MON. This determines the data throughput once more lies above the threshold value, 

throughput in the Internet, for example by sending test In Qrder tQ t changeovers from occurring too fre- 

signals of varying lengths to the called subscriber terminal fl durin a ^ there are the following possibilities, 

or to another point in the network and determines the whicfa can a]so be combmed : a changeover only occurs 

response times of the opposing location, as is customary on when the data lhroughput exceeds or falls 5elow the 

the Internet m the method known as PING. threshold value by at least a predetermined difference value, 

In the first exemplary embodiment, the device V has two 0 r the current data throughput is integrated, in the 

inputs IN-A and IN-D for the connection of the subscriber measurement, with a predetermined time constant, i.e. 

terminal. The first input IN-D is used to connect digital 5Q respectively by means of a predetermined time span. An 

telephone sets, the second input IN-A is used to connect excessively frequent changing over could lead to an overall 

analog ones. The second input is therefore followed by an higher charge since charges apply for each new connection 

analog/digital converter, which, from an analog input signal, establishment in the open telephone network, 

generates a digital signal, for example a PCM signal (PCM: Irj the exemplary embodiment, the threshold value is set 

pulse code modulation) of the type described in "Digitales 55 to 6 5 ^ lhe difference value> by which at least lhe 

Vermittlungssystem" [Digital Switching System] EWDS, curreQt data thr0Ugh p Ut must fali b^w the threshold value 

Telekom Untemchtsblatter [Telecom Education Pamphlets] so tnat the changeover to the open telephone network is 

year 46 2/1993 pp. 48-51. triggered, comes to 0.5 kBit/s. This choice makes it possible 

The current data throughput, which has been determined for a standard compression method (ITU-T G723.1) to be 

by the monitoring device, is compared to a predetermined 60 used for the voice encoding, which produces data streams 

threshold value in a control device SW. If the data through- with 5.3 or 6.3 kBit/s. The threshold value can also be fixed 

put lies above the threshold value, then the control device at 5.5 kBit/s. Then the standardized voice encoding for 5.3 

initiates the establishment of the connection by way of the kBit/s can be used. 

Internet. According to the invention, conference connections from 

How the establishment of the connection occurs by way 65 one calling subscriber terminal to a number of called sub- 

of the Internet is described in detail, for example, in the scriber terminals can also be established by way of the open 

article by Dirk Reusch cited at the beginning. An IP address telephone network or by way of the Internet, depending on 
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the data throughput in the Internet. Also, part of the called the establishment of the connection is then always carried 

subscriber terminals can simultaneously be reached by way out by way of the open telephone network. The predeter- 

of call connections in the Internet and the remaining part can mined condition for a subscriber from the area code 0711 

be reached by way of call connections in the open telephone with the neighboring area code 07152 could, for example, 

network. Consequently, there is the advantage that for a 5 be: If [the area code of the telephone number is 0711 OR 

conference connection, a bridge can be produced between 07152] OR if [the area code begins with 07 AND the current 

the two networks, by means of which called subscribers can time of day is between 18:00 and 9:00], then always 

be included that can be reached either only by way of the establish the connection by way of the open telephone 

^Internet, or only by way of the open telephone network. The network (square brackets are used for the logical terms of the 

same is also possible for a call forwarding from one network 10 condition). 

^into the other. Another packet-switched data network in which the 

A second exemplary embodiment of the invention is invention can be advantageously used is an intranet of the 

shown in FIG. 3. The Fig. shows two subscriber terminals kind operated on an in -house basis by large companies. 

Tl, T2 that are respectively connected to the open telephone Although the invention has been shown and described 

network PSTN and the Internet INET. A device according to 15 with respect to a best mode embodiment thereof, it should be 

the invention is integrated into each of the subscriber understood by those skilled in the art that the foregoing and 

terminals H, 12. Depending on the current data throughput various other changes, omissions and additions in the form 

in the Internet, therefore, a call connection from a calling and detail thereof may be made therein without departing 

subscriber terminal Tl to a called subscriber terminal T2 is f rom the spirit and scope of the invention, 

established according to the method explained above either 20 What is claimed is: 

by way of the Internet or by way of the open telephone 1. A device (V) for establishing a call connection between 

network. at i eas t two subscriber terminals (Tl, T2), which has a first 

The second subscriber terminal T2 does not have to be a interface (IF1) to a packet-switched data network (INET) 

device of the same type as Tl, as shown in FIG. 3. Rather and means (IP, KOMP) for establishing connections by way 

a combination of the devices shown in FIGS. 1 and 3 is 25 of the packet-switched data network (INET), characterized 

possible, i.e. a subscriber terminal of the type shown in the by means of 

second exemplary embodiment calls a subscriber terminal a sec0 nd interface (IF2) to a connection-oriented telecom- 
connected to a telecommunication system of the first exem- munication network (PSTN), in which a transmission 
plary embodiment. Naturally, subscriber terminals can also channel with a set transmission band width can be 
be called that can only be reached by way of one network, furnished, 

either by way of the Internet or by way of the open telephone a mooitorin ' g device (mqn) for determining a current 

network. The possibility of changing over is not applicable data throu ^ t in the data netW ork (INET), 

in this instance. , , . „ . 

^ m TM , „„ mT a control device (SW) for comparing the current data 

t J£? ^° lI l terfa u ces .i F1 '. IF ? 1 to ; he *?° ° etworks P ?™' 35 throughput with a set threshold value and for control- 

INET can also be identicaUy formed, for example as ling the establishment of connections in such a way that 

Surfaces of the ISDN If there is a connect request to a me ^ cormection ^ established by way of lhe data 

called subscriber terminal a connection to an internet netw0fk (lNET) wheQ ^ data thr h t lies ^ 

provider, which can be reached at the local rate, for example, ^ yalue and fa estabUshed b of the 

» produced by way of the first interface IF1 by means of the AQ telecommunication network (PSTN) when the data 

first B channel. Through the internet provider the attempt is throU ghput lies below the threshold value, 

now made to establish a call connection on the Internet. If 2 The device accordi t0 claim t in which lhe moni . 

the data ^throughput in the Internet lies bebw the threshold ^ device (MQN) tedl detects a cumnt data 

value, the call connection is established in parallel in the m h t in the data network and the CODtrol device (sw) 

T?J™ P T t Y T . lhC SeC °!! d B « the establishment of connections during a call in 

the ISDN, which is connected to the second interface IF2. sucfa a way ^ m existing ^ established by 

An advantageous improvement is comprised in always way 0 f the data network (INET) is re-established by way of 

establishing a call connection by means of the control device the telecommunication network (PSTN) when the current 

by way of the open telephone network, depending on other data throughput lies below the threshold value, 

criteria. These other criteria can, for example, be that the 50 3. The device according to claim 1, in which the moni- 

called subscriber terminal cannot be reached by way of the toring device (MON) repeatedly detects a current data 

Internet. This criterion can, for example, be determined from throughput in the data network (INET) and the control 

the telephone number and by means of an exclusion list device (SW) controls the establishment of connections dur- 

stored in a memory of the control device. Another criterion fog a ca \\ j n SUCD a way that an existing call connection 

can be the telephone number itself, by means of which it can 55 established by way of the telecommunication network 

be recognized whether the called subscriber is located in the (PSTN) is re-established by way of the data network (INET) 

same or a neighboring area code. In this instance, a call wne n the current data throughput lies above the threshold 

connection by way of the open telephone network would value. 

usually be less expensive than one by way of an internet 4. The device according to claim 2, in which the control 

provider. A further criterion can be the time of day at which 60 dev i ce (sw) controls the establishment of connections in 

a call is intended to be made. With the aid of a rate table, it sucn a way ma t a new establishment of connection by way 

can turn out that at particular times of day, it is likewise less 0 f me telecommunication network (PSTN) only occurs 

expensive to establish a call connection not by way of the w heo the current data throughput falls below the threshold 

Internet, but by way of the open telephone network. va i ue by at least a predetermined difference value. 

In this improvement, the control device tests whether a 65 5. The device according to claim 3, in which the control 

predetermined condition with regard to one or more other device (SW) controls the establishment of connections in 

criteria has been fulfilled. Upon fulfillment of the condition, such a way that a new establishment of connection by way 
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of the data network (INET) only occurs when the current 
data throughput exceeds the threshold value by at least a 
predetermined difference value. 

6. The device according to claim 2, in which the current 
data throughput is integrated with a predetermined time 
constant before the comparison with the threshold value. 

7. The device according to claim 1, in which the control 
device (SW) controls the establishment of connections using 
a criterion based on comparing the current data throughput 
with the set threshold value and also using at least one other 
criterion in such a way that a call connection is always 
established by way of the communication network (PSTN) 
when a predetermined condition is fulfilled with regard to 
the at least one other criterion. 

8. A subscriber terminal (Tl) in which two channels to a 
digital, connection-oriented communication network 
(PSTN) can be furnished in parallel, characterized in that it 
contains a device (V) for establishing a call connection 
between the subscriber terminal (Tl) and another subscriber 
terminal (T2), the device (V) having a first interface (IF1) to 
a packet-switched data network (INET) and means (IP, 
KOMP) for establishing connections by way of the packet- 
switched data network (INET), the device (V) in turn 
characterized in that it includes: 

a second interface (IF2) to a connection-oriented telecom- 
munication network (PSTN), in which a transmission 
channel with a set transmission band width can be 
furnished, 

a monitoring device (MON) for determining a current 
data throughput in the data network (INET), 

a control device (SW) for comparing the current data 
throughput with a set threshold value and for control- 
ling the establishment of connections in such a way that 
the call connection is established by way of the data 
network (INET) when the data throughput lies above 
the threshold value and is established by way of the 
telecommunication network (PSTN) when the data 
throughput lies below the threshold value, 

wherein the first interface (IF1) and the second interface 
(IF2) are respectively connected to one of the two 
channels, and further wherein a connection to a pro- 
vider of the packet-switched data network can be 
furnished by way of the channel connected to the first 
interface (IF1). 

9. A telecommunications system (PABX1, PABX2) hav- 
ing a large number of connections for subscriber terminals 
(Tl, T2), characterized in that it includes a subscriber 
terminal (Tl) that in turn includes a device (V) for estab- 
lishing a call connection between the subscriber terminal 
(H) and another subscriber terminal (T2), the device (V) 
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having a first interface (IF1) to a packet-switched data 
network (INET) and means (IP, KOMP) for establishing 
connections by way of the packet-switched data network 
(INET), the device (V) in turn characterized in that it 
includes: 

a second interface (IF2) to a connection-oriented telecom- 
munication network (PSTN), in which a transmission 
channel with a set transmission band width can be 
furnished, 

a monitoring device (MON) for determining a current 

data throughput in the data network (INET), 
a control device (SW) for comparing the current data 
throughput with a set threshold value and for control- 
ling the establishment of connections in such a way that 
the call connection is established by way of the data 
network (INET) when the data throughput lies above 
the threshold value and is established by way of the 
telecommunication network (PSTN) when the data 
throughput lies below the threshold value, 
wherein in providing at least one of the connections for 
the subscriber terminal (Tl), the control device (V) 
couples either the first interface (IF1) or the second 
interface (IF2) to the subscriber terminal (Tl). 
10. A method for establishing a call connection from a 
calling subscriber terminal (Tl), which is connected to a 
device (V) for establishing the call connection, to at least 
one called subscriber terminal (T2), with the following 
steps: 

connection of the calling subscriber terminal (TL) with a 
packet-switched data network (INET) by way of a first 
interface (IF1) of the device (V), 

connection of the calling subscriber terminal (H) to a 
connection-oriented telecommunication network 
(PSTN), in which a transmission channel with a pre- 
determined transmission band width can be furnished, 
by way of a second interface (IF2) of the device (V), 

determination of a current data throughput in the packet- 
switched data network (INET), 

comparison of the current data throughput with a prede- 
termined threshold value, and 

control of the establishment of connections in such a way 
that the call connection is established by way of the 
data network (INET) when the data throughput lies 
above the threshold value and is established by way of 
the communication-oriented telecommunication net- 
work (PSTN) when the data throughput lies below the 
threshold value. 
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